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Sir: 

We, Yoshiyuki Inada and Keiji Kubo, hereby declare that: 

1 . I understand the written English language at least well enough to understand the 
content of present declaration and the content of any document(s) to which the present 
declaration relates. 

2. Every error in the patent which was corrected in the present reissue application, and 
which is not covered by the prior oath(s) and/or declaration(s) submitted in this 
application, arose without any deceptive intention on the part of the applicant. 
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3. Each inventor's residence, mailing address, and citizenship are as stated below next to 
his/her name. 

4. I believe the inventors named below to be the original and first inventors of the 
subject matter which is claimed an for which a patent is sought on the invention in the 
present application no. 10/781,263, entitled: 

PHARMACEUTICAL COMPOSITION FOR ANGIOTENSIN II-MEDIATED DISEASES 

the claims of which are as follows: 

1 . A method for the treatment of angiotensin II- 
mediated disease in a mammal in need thereof which comprises 
administering an effective amount of 

(±)- 1 -(cyclohexyloxycarbonyloxy)ethyl 2-ethoxy- 1 - [ [2 ' -( 1 H- 

tetrazol-5-yl)biphenyl-4-yl]methyl]-lH-benzimidazole-7- 

carboxylate, 

2-ethoxy-l-[[2'-(lH4etrazol-5-yl)biphenyl-4-yl]methyl]-lH- 
benzimidazole-7-carboxylic acid, or 

2-ethoxy-l-[[2'-(2,5-dihydro-5-oxo-l,2,4-oxadiazol-3- 
yl)biphenyl-4-yl]methyl]- 1 H-benzimidazole-7-carboxylic acid, 
or a pharmaceutical^ acceptable salt thereof, in combination 
with an effective amount of furosemide. 

2. A method according to claim 1, wherein the 
disease is hypertension, cardiac insufficiency, ischemic 
peripheral circulation disturbances, myocardial ischemia, vein 
insufficiency, progressive cardiac insufficiency after myocardial 
infarction, diabetic nephritides, nephritis, arteriosclerosis, 
hyperaldosteronism, dermatosclerosis, glomerulosclerosis, renal 
insufficiency, diseases of central nervous system, sensory 
disturbances, deficiency of memory, depression, amnesia and 
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senile dementia, anxiety neurosis, catatonia, glaucoma, or 
intraocular high tension. 

3. A method according to claim 1, wherein the 
disease is hypertension. 

4. A pharmaceutical composition which comprises 

at least one of : - 

(±)- 1 -(cyclohexyloxycarbonyloxy)ethyl 2-ethoxy- 1 - [ [2'-( 1 H- 

tetrazol-5-yl)biphenyl-4-yl]methyl]-lH-benzimidazole-7- 

carboxylate, 

2-ethoxy- 1 -[ [2'-( 1 H-tetrazol-5-yl)biphenyl-4-yl]methyl]- 1 H- 
benzimidazole-7- carboxylic acid, or 

2-ethoxy- 1 -[[2'-(2,5-dihydro-5-oxo- 1 ,2,4-oxadiazol-3- 
yl)biphenyl-4-yl]methyl]-lH-benzimidazole-7-carboxylic acid, 
or a pharmaceutically acceptable salt thereof, in combination 
with a compound having diuretic activity or a compound having 
calcium antagonistic activity. 

5. The composition of claim 4, in which the 
compound having diuretic activity is a member selected from 
the group consisting of amiloride, chlorothiazide, benzthiazide, 
ticrynafen, acetazolamide, aminophylline, cyclothiazide, 
cyclopenthiazide, methyclothiazide, benzylhydrochlorothiazide, 
penfluthiazide, ethiazide, hydroflumethiazide, polythiazide, 
clofenamide, chlorthalidone, cyclothiazide, 
bendroflumethiazide, meticrane, tripamide, metolazone, 
quinethazone, bumetanide, mefruside, azosemide, ethacrynic 
acid, sodium ethacrynate, piretanide, spironolactone, potassium 
canrenoate and triamterene. 



WASHJ 829959.1 



-3- 



Application No. 10/781,263 
Atty. Dkt. No. 087147-0494 

6. The composition of claim 4, in which the 
compound having calcium antagonistic activity is a member 
selected from the group consisting of diltiazem hydrochloride, 
terolidine hydrochloride, nicardipine hydrochloride, barnidipine 
hydrochloride, flunarizine hydrochloride, verapamil 
hydrochloride, cinnarizine, nisoldipine, nitrendipine, nifedipine, 
nilvadipine, felodipine, nildipine, nimodipine, penidipine and 
benidipine. 

7. A method for treatment of angiotensin II 
mediated diseases in a mammal in need thereof which 
comprises administering an effective amount of at least one of 

(±)- 1 -(cyclohexyloxycarbonyloxy)ethyl 2-ethoxy- 1 - [ [2 f -( 1 H- 

tetrazol-5-yl)biphenyl-4-yl]methyl]-lH-benzimidazole-7- 

carboxylate, 

2-ethoxy-l-[[2'-(lH-tetrazol-5-yl)biphenyl-4-yl]methyl]-lH- 
benzimidazole-7- carboxylic acid, or 

2-ethoxy- 1 -[[2'-(2,5-dihydro-5-oxo- 1 ,2,4-oxadiazol-3- 
yl)biphenyl-4-yl] methyl] -lH-benzimidazole-7-carboxylic acid, 
or a pharmaceutically acceptable salt thereof, in combination 
with a compound having diuretic activity or a compound having 
calcium antagonistic activity. 

8. The method of claim 7, in which the angiotensin 
II-mediated diseases is selected from the group consisting of 
hypertension, cardiac insufficiency, ischemic peripheral 
circulation disturbances, myocardial ischemia, vein 
insufficiency, progressive cardiac insufficiency after myocardial 
infarction, diabetic nephritides, nephritis, arteriosclerosis, 
hyperaldosteronism, dermatosclerosis, glomerulosclerosis, renal 
insufficiency, diseases of central nervous system, sensory 



WASH_1 829959.1 



-4- 



Application No. 1 0/78 1 ,263 
Atty. Dkt No. 087147-0494 

disturbances, deficiency of memory, depression, amnesia and 
senile dementia, anxiety neurosis, catatonia, glaucoma and 
intraocular high tension. 

9. The method of claim 7, wherein the compound 
having diuretic activity is a member selected from the group 
consisting of amiloride, chlorothiazide, benzthiazide, 
ticrynafen, acetazolamide, aminophylline, cyclothiazide, 
trichloromethiazide, cyclopenthiazide, hydrochlorothiazide, 
methyclothiazide, benzylhydrochlorothiazide, penfluthiazide, 
ethiazide, hydroflumethiazide, polythiazide, clofenamide, 
chlorthalidone, cyclothiazide, bendroflumethiazide, meticrane, 
tripamide, metolazone, indapamide, quinethazone, furosemide, 
bumetanide, mefruside, azosemide, ethacrynic acid, sodium 
ethacrynate, piretanide, spironolactone, potassium canrenoate 
and triamterene. 

10. The method of claim 7, wherein the compound 
having calcium antagonistic activity is a member selected from 
the group consisting of diltiazem hydrochloride, terolidine 
hydrochloride, nicardipine hydrochloride, barnidipine 
hydrochloride, flunarizine hydrochloride, verapamil 
hydrochloride, manidipine hydrochloride, cinnarizine, 
nisoldipine, nitrendipine, nifedipine, nilvadipine, felodipine, 
nildipine, nimodipine, penidipine and benidipine. 

5. I hereby declare that the subject matter of the claims was part of the invention and was 
invented before the filing date of the original application, above identified for such 
invention. 

6. I have been told that the specification of the application has been amended as follows 
(brackets indicate [deleted] text and underlining indicates new text with respect to the 
original patent, which is attached to this declaration): 
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THE PARAGRAPH AT COLUMN 10, LINES 29-42 WAS 
AMENDED AS FOLLOWS: 

As compounds having diuretic activity, while mention is 
made of amiloride, chlorothiazide, hydrochloride, benzthiazide, 
ticrynafen, acetazolamide, aminophylline, cyclothiazide, 
trichloromethiazide, cyclopenthiazide, hydrochlorothiazide, 
methyclothiazide, benzylhydrochlorothiazide, penfluthiazide, 
ethiazide, hydroflumethiazide, polythiazide, clofenamide, 
chlorthalidone, cyclothiazide, bendroflumethiazide, meticrane, 
tripamide, [methrazone] metolazone, indapamide, 
quinethazone, furosemide, bumetanide, mefruside, azosemide, 
ethacrynic acid, sodium ethacrynate, piretanide, spironolactone, 
potassium canrenoate and triamterene, mention is also made of 
a mixture of them or a combination of them. 

THE PARAGRAPH AT COLUMN 10, LINES 43-50 
WAS AMENDED AS FOLLOWS: 

As compounds having calcium antagonistic activity, 
while mention is made of diltiazem hydrochloride, [terodiline] 
terolidine hydrochloride, nicardipine hydrochloride, 
[valnidipine] barnidipine hydrochloride, flunariziim 
hydrochloride, varapamyl hydrochloride, manidipine 
hydrochloride, cinnarizine, nisoldipine, nitrendipine, nifedipine, 
nilvadipine, felodipine, nildipine, nimodipine, penidipine and- 
benidipine; mention is also made of a mixture of them or a 
combination of them. 

THE PARAGRAPH AT COLUMN 14, LINES 8-30 
WAS AMENDED AS FOLLOWS: 

For example, a compound represented by the formula (I) 
having an angiotensin II antagonistic activity to be administered 
at a dose of about 0.01 to 150 mg/patient/day can be 
administered at a dose of about 0.0002 to 150 mg/patient/day, 
preferably 0.001 to 60 mg/patient/day, more preferably 0.01 to 
20 mg/patient/day by combining with the following daily doses 
of the following compounds: trichloromethiazide (1 to 8 mg), 
cyclopenthiazide (0.25 to 1 mg), cyclothiazide (1 to 2 mg), 
chlorothiazide (500 to 1000 mg), bendroflumethiazide (2 to 10 
mg), hydrochlorothiazide (5 to 200 mg), methyclothiazide (2.5 
to 5 mg), benzylhydrochlorothiazide (4 to 16 mg), 
penfluthiazide (1.5 to 7.5 mg), ethiazide (2.5 to 10 mg), 
hydroflumethiazide (10 to 200 mg), polythiazide (0.25 to 4 
mg), meticrane (150 to 300 mg), chlorthalidone (50 to 200 
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mg), tripamide (15 to 30 mg), [methrazone] metolazone (2.5 
to 5 mg), indapamide (0.5 to 2 mg), quinethazone (25 to 150 
mg), clofenamide (50 to 400 mg), furosemide (20 to 500 mg), 
bumetanide (0.5 to 2 mg), mefruside (1.25 to 50 mg), diltiazem 
hydrochloride (10 to 200 mg), nicardipine hydrochloride (3 to 
40 mg), [valnidipine] barnidipine hydrochloride (2 to 15 mg), 
flunarizine hydrochloride (2 to 10 mg), verapamil 
hydrochloride (2 to 80 mg), manidipine hydrochloride (2 to 20 
mg), cinnarizine (10 to 50 mg), nisoldipine (2 to 10 mg), - „ 

nitrendipine (2 to 10 mg), nifedipine (3 to 40 mg), nilvadipine 
(1 to 8 mg), or benidipine (2 to 8 mg). Needless to say, while 
these dosage ranges can be adjusted by a necessary unit base for 
dividing a daily dose, as described above, such doses are 
decided depending on the diseases to be treated, conditions of 
such diseases, the age, body weight, general health conditions, 
sex, diet of the patient then treated, dose intervals, 
administration routes, excretion rate, and combinations of 
drugs, while taking these and other necessary factors into 
consideration. 

7. I hereby state that I have reviewed and understand the contents of the above-identified 
specification (attached herewith), including the claims as shown in amended form 
above. 

8. I acknowledge the duty to disclose information which is material to patentability as 
defined in 37 CFR § 1.56, including for continuation-in-in part applications, material 
information which became available between the filing date of the prior application 
and the national or PCT international filing date of the continuation-in-part 
application. 
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Conclusion 



I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both under 18 U.S.C. 1001 and that such 
willful false statements may jeopardize the validity of the application or any patent jssued 
thereon. 



Date /yY oshiyuki Inada 

3-6, Matsugaoka-cho 




Kawanishi, Hyogo 666 
JAPAN 

Citizen of Japan 




Date Keiji Rfcbo 

12-25-202, Hanjo 4-chome 
Minoo, Osaka 562-0044 
Citizen of Japan 
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PHARMACEUTICAL COMPOSITION FOR administration of ihc respective compounds singly, thus 

ANGIOTENSIN II-MED1ATED DISEASES accomplishing the present invention. 

More specifically, the present invention relates to 
This application is a divisional of Ser. No. 09/563,855 (1) a pharmaceutical composition for angiotensin 
filed May 4, 2000, now U.S. Pat No. 6,228,874, which is a 5 II -mediated diseases, which comprises a compound having 
continuation of Ser. No. 09/287,167 filed Apr. 6, 1999, now angiotensin II antagonistic activity of the formula (J): 
abandoned (Jun. 30, 2000), which is a continuation of Ser. 
No. 08.883,040 filed Jun. 26, 1997, now U.S. Pat. No. 
5,958,961, which is a divisional of Scr. No. 08/351,011 filed 
Dec. 7, 1994, now U.S. Pat. No. 5,721,263 which is a CIP 10 
of Ser. No. 08/254,541 filed" Jun. 6, 1994, now abandoned. 

FIELD OF THE INVENTION 

This invention relates to a pharmaceutical composition for J5 
angiotensin 1 1- media ted diseases, which comprises a com- 
pound having angiotensin II antagonistic activity or a salt 

thereof in combination with a compound having diuretic wherein R a is H or an optionally substituted hydrocarbon 

activity or a compound having calcium antagonistic activity, residue; R 2 is an optionally esicrified carboxyl group; R 3 is 

and to a method of its use. * a group capable of forming an anion or a group convertible 

20 thereinto; X is a covalent bond between the 2 phenyl rings 

BACKGROUND OF THE INVENTION or a spacer having a chain length of 1 to 2 atoms as the linear 

, . . . . . moiety between the adjoining pbenylene group and phenyl 

Diuretic drugs, due to their having mUd hypotensive n is 1 or 2; the ring A is a benzene ring having 1 or 

effects, have long been chmcaUy used as antihypertensive 2 Uona , subsliluenls ^ addilion to r*. and y * a ^ 

agents. However, as undesirable side effects caused by the 25 _ Q _ _s (0)m _ (wherein m is 0, 1 or 2) or — N(R 4 ) — 

JJ* for * lon 8 °° metabolism, for example, (whcrein R « * H or an opticmally substituted alkyl group) w 

hypokalemia byperuncemi a hyperlipemia and diabetes a ph armaceuticaUy acceptable salt thereof in combination 

meUtus, have been taken up. While calcium antagonists have ^ a baving diurclic activil or a compound 

been used as therapeutic agents of circulatory diseases such having caJcium amag0 nistic activity, and 

as hypertension cardiac diseases, cerebral apoplexy , nephri- 30 (2) a mclhod for thc prophylaxis or of ^o^sin 

tis and arteriosclerosis, it has also been known that they lend n-mediated diseases in a mammal which comprises admin- 

to cause such undesirable side effects as tachycardia ^ an cffcclivc am0UDl of , mm oua6 rcprC seDtcd by 

hypotension, erythroprosopalgia and encepha Iag,a, which lhc formuIa a) or a phanDacculicaUv acccptab ie salt thereof 

are considered to be due to their abrupt vasodilate action. ^ oo mbiflation ^ aD cffcclivc amoum of a compound 

On the other hand, it is disclosed in EP-0425921, 35 having diuretic activity or a compound baving calcium 

EP-0459136 and EP-0520423 that benzimidazole dcriva- antagonistic activity, 
lives have an angiotensin II antagonistic activities and are 

useful for the therapy of circulatory diseases including DETAILED DESCRIPTION OF THE 

hypertension, cardiac diseases (cardiac insufficiency, myo- INVENTION 

cardial infarction, etc.), cerebral apoplexy, nephritis and 40 The compounds to be used for the pharmaceutical com- 

arteriosclerosis. The mechanism of the action is considered position of this invention are those represented by the 

that thc benziroidazole derivatives inhibit thc binding of above-mentioned formula (I). One of the most remarkable 

angiotensin II having a strong vasoconstrictive action to an structural characteristic of the compounds results when R 2 is 

angiotensin II acceptor. And, while, in JPA H3(1991>27362 an optionally esterified carboxyl group and R 3 is a group 

and JPA H5(l 993)- 132467, it is disclosed that an imidazole 45 capable of forming anion or a group convertible ihercinto. 

derivative having angiotensin II antagonistic action is By having such a specific structure as above, the compounds 

administered together with a diuretic agent or a calcium (I) have a very strong angiotensin II antagonistic action, 

antagonistic agent. , n fofmuIa R i slands for Horan optionally substituted 

OBJECT OF THE INVENTION 50 h ^ocarbo D residue 

Examples of the hydrocarbon residue represented by R 1 

The invention is intended, by combination of a compound include alkyl, alkeny], alkynyl, cycloalkyl, aryl and aralkyl 

having angiotensin II antagonistic action or a salt thereof groups. Among them alkyl, alkenyl and cycloalkyl groups 

with a compound having diuretic action or a compound are preferable. 

having calcium antagonistic activity, to perform especially 55 The, alkyl group represented by R 1 is a straight chain or 

remarkable effects, to reduce undesirable side effects and to branched lower alkyl group having 1 lo about 8 carbon 

cover up defects observed in administration of a medicine alom s, as exemplified by methyl, ethyl, propyl, isopropyl, 

consisting of a single component - DUlylf isobutyl, sec-butyl, t-butyl, pentyl, i-pentyl, hexyl, 

SUMMARY OF THE INVENTION or ^ . . . 

60 The alkenyl group represented by R* is a straight chain or 

Circumstances being such as above, the present inventors branched lower alkenyl group having 2 to about 8 carbon 

have made extensive and intensive studies on the effects of atoms, as exemplified by vinyl, propenyl, 2-butenyl, 

co-use of a benzimidazole derivative having angiotensin 3-buteoyl, isobutenyl or 2-octenyl. 

antagonistic activity with a compound baving diuretic activ- The alkynyl group represented by R a is a straight chain or 
ity or a compound having calcium antagonistic activity, and, 65 branched lower alkynyl group having 2* lo about 8 carbon 

as a result, they have found that the co-use performs atoms, as exemplified by cthynyl, 2-propinyl, 2-butynyl, 

especially remarkable effects which were not observed in the 2-pentynyl or 2-oclynyl. 
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The cycloalkyl group represented by R 1 is a lower 
cycloaHiyl group having 3 to about 6 carbon atoms, as 
exemplified by cyclopropyl, cyclobutyl, cyclopentyl or 
cyclohexyl. 

The above mentioned alkyl, alkenyl aDcynyl or cycloalkyl 
group may optionally be substituted with hydroxy] group, an 
optionally subslituted amino group (e.g. amino, N-lower 
(Cj^) alkylamino or N,N-dilowcr (Cj. 4 ) alkylamino), 
halogen, a lower (C, J alkoxy group, a lower (C,^) alky- 
lthio group. 

The aralkyl group represented by R a is, for example, a 
phenyMower (C^) alkyl such as benzyl or phenelbyl, and 
the aryl group represented by R 1 is, for example, phenyl. 

The above mentioned aralkyl or aryl group may option- 
ally have, on any position of its benzene ring, for example, 
halogen (e.g. F, CI or Br), nitro, an optionally substituted 
amino group (e.g. amino, N-lowcr (Cj_ 4 ) alkylamino or 
N,N-dilower (C^) alkylamino), lower (C 3 . 4 ) alkoxy (e.g. 
meihoxy or ethoxy), lower (C,. 4 ) alkylthio (e:g. methyltbio 
or ethylthio) or lower (C,J alkyl (e.g. methyl or ethyl). 

Among the above mentioned groups represented by R\ 
optionally substituted alkyl, alkenyl or cycloalkyl groups 
(e.g. a lower (C,_ 5 ) alkyl, lower (Cj.j) alkenyl or lower 
(C^J cycloalkyl group optionally substituted with bydroxyl 
group, amino group, halogen or a lower (C lm4 ) alkoxy group) 
are preferable. 

Y stands for a bond, — O — , — S(0)m — (wherein m is 0, 
1 or 2) or — N(R 4 )-— (wherein R 4 is hydrogen or an 
optionally substituted lower alkyl group). Y is preferably a 30 
bond, — 0 — — S — or — N(R 4 >— (wherein R 4 is hydrogen 
or a lower (C 3 ^) alkyl group (e.g. methyl, ethyl, propyl, 
isopropyl, butyl, sec-butyl, t-butyl)). 

With respect to formula (I) above, the group for R 3 , 
capable of forming an anion (a group having a hydrogen 35 
atom capable of leaving as a proton), or a group capable of 
changing thereto, is exemplified by 5- to 7- membered 
(preferably 5- or 6- membered) monocyclic heterocyclic 
ring residues which contain one or more of N, S and O and 
which may be substituted (preferably N-containing hetero- 40 
cyclic residues having a hydrogen atom capable of leaving 
as a proton), and groups capable of changing thereto in vivo. 
Such groups include the foDowing: 



T " 



50 



55 




4 

-continued 



10 



15 



20 



25 



OH 





N g V g 



T 




60 

The chemical bond between the group for R 3 and the 
partner phenyl group may be a carbon-carbon bond as 
shown above, or a nitrogen-carbon bond via one of the 
55 several nitrogen atoms when the synfbol g stands for 
— NH — in the above formulas. For instance, when R 3 is 
represented by 




embodiments are 
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proton donor and carbonyl group, thiocarbonyl group or 
sulfinyl group as proton acceptor simultaneously. 

And, while the heterocyclic residue represented by R 3 
may form a condensed ring by connecting the substituents 
5 on the ring, it is preferably a 5- to 6*membered ring, more 
preferably a 5-membered heterocyclic residue. Especially, 
groups represented by the formula 



10 



r\ \ r*\ n 



wherein i stands for — O — or — S — ; j stands for">C=0, 
J 35 > q =s s or >S(0)m; m stands for the integer 0, 1 or 2 (in 

particular, 23-dibydro-5-oxo-l,2,4-oxadiazole-3-yl; 2,5- 
dmydro-5-lhioxo-l,2,4-oxadiazole-3-yI; 2,5-dihydro-5«oxo- 

hj/ \ z l,2,4-lhiadiazole-3-yl) arc preferable. R 3 can be substituted 

at the orlho, mela or para position of the phenyl group, most 
20 preferably at the ortho position. 

In addition, the above-mentioned heterocyclic residue 
(R 3 ) have the following tautomeric isomers: 



Other R 3 examples binding through the nitrogen atom are 

25 



30 



35 




HN. g, when Z=0, and g=0 

T 



r y y 



40 



the three tautomeric isomers a, b and c exist. 



45 



In the above groups, g stands for — CH 2 — , — NR 7 — , 



V 



oxygen atom, or 50 z 

(0)m The heterocyclic residue represented by the above formula 

| comprises all of these a, b and c. 

' Moreover, R 3 may be a carboxyl group, tetrazolyl group, 

55 trifluoromethanesulfonamide group ( — NHSC^CFJ, pbos- 

>=Z, >=Z' and >=Z" each stand for a carbonyl group, a pbate group, sulfonic group, cyano group, or lower (C 3 ^) 

thiocarbonyl group or an optionally oxidized sulfur atom alkoxycarbooyl group; these groups each may be protected 

(e.g., S, S(O), SiOyj (preferably, a carbonyl or thiocarbonyl by an optionally substituted lower alkyl or acyl group. Any 

group; more preferably, a carbonyl group); m stands for the group capable of forming an anion biologically or pbysi- 

integer 0, 1 or 2; R stands for a hydrogen atom or an 60 ologically (e.g. through biological reactions such as 

optionally substituted lower alkyl group (e.g. a lower (C 1-4 ) oxidation, reduction or hydrolysis caused by enzymes in the 

alkyl group (e.g. methyl, ethyl, propyl, isopropyl, butyl, body) or chemically, or a group capable of changing thereto 

sec-butyl, t-butyl)). is acceptable. 

Preferable examples of R 3 include 2,5-dihydro-5-oxo-l , As R 3 , a tetrazolyl or carboxyl (preferably tetrazolyl) 

2,4-oxadiazole ring residue, 2,5-dihydro-5-lbioxo-l,2,4- 65 group optionally protected by an optionally substituted 

oxadiazolc ring residue or 2,5-dihydro-5-oxo-l,2,4- lower (C a _ 4 ) alkyl (e.g., methyl, triphenylroethyl, 

thiadiazole ring residue having — NH or — OH group as mctboxymcthyl, etboxymetbyl, p-metboxybenzyl, 
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p-nitrobeozyl, etc.) or acyl (e.g., lower (C^.,) alkanoyl, 
benzoyl, etc.) group is preferable. R 3 can be replaced at the 
ortho, meia or para position of the phenyl group, most 
preferably at the ortho position. 

X stands for a covalent bond between the 2 phenyl rings 
or a spacer having a chain length of 1 to 2 atoms as the linear 
moiety between the adjoining pbenylene group and phenyl 
group. Preferably, X is a covalent bond. The spacer having 
a chain length of 1 to 2 atoms may consist of a divalent chain 
in which the number of atoms composing the straight chain 
portion is either 1 or 2, and may have a side chain. For 
example, a lower (C J-4 ) alkylene, — CO — , — O — , — S — , 
— NH — , — CO — NH — , — O— CH 2 — , — S-CH 2 — , 
_CH=CH— , etc. are listed. 

n stands for the integer 1 or 2 (preferably 1). 

The formula represented by the above-mentioned R 3 , X 
and n: 

R 3 



is preferably represented by the formula: 



8 




R 2 in formula (I) is an optionally esterified carboxyl 
group. 

The optiooally esterified carboxyl group as R 2 includes 
the group represented by the formula — CO — D [wherein D 
stands for a hydroxyl group or an optionally substituted 
alkoxyl group {e.g., a lower alkoxyl group whose 

alkyl portion is optionally substituted with a hydroxyl, 



isopropoxyl, n-butoxyl, isobutoxyl, sec-butoxyl, t-butoxyl, 
n-pentyloxyl, isopentyloxyl, neopentyloxyl, etc.), a lower 
(C^a) straight chain or branched alkenyloxyl group (e.g., 
allyloxyl, isobuteoyloxyl, etc.), a lower (C^) cycloalky- 
loxyl group (e.g., cyclopeotyloxyl, cyclohexyloxyl, 
cyclobeptyloxyl, etc.), a lower (C^) alkoxyl group substi- 
tuted with a C^ cycloalkyl (e.g., cyclopentyl, cyclohexyl, 
cycloheptyl, etc.) or anaryl group such as optionally substi- 
tuted phenyl (e.g., bcozyloxy, phenetbyloxy, cyclopentylm- 
ethyloxy and cyclobexylmethyloxy having alkoxy moiety 
such as melhoxy, elhoxy, n-propoxy and isopropoxy), a 
lower (Cjo) lower alkenyloxy group substituted with a Cy. 8 
cycloalkyl (e.g., cyclopentyl, cyclohexyl, cycloheptyl, etc.) 
or an optionally substituted aryl group such as phenyl group 
(e.g., cinnamyloxy etc. having alkenyloxy moiety such as 
vinyloxy, propenyloxy, allyloxy, isopropenyloxy, etc.), or an 
optionally substituted arylpxyl group such as pheooxyl (e.g., 
phenoxyl, p-nitrophenoxyi, naphtoxyl, etc.,)}]. The substitu- 
eni for R 2 may be a group actually or potentially capable of 
20 forming an anion [e.g., tctrazolyl group, trifluorometbane - 
sulfonamide group, phosphate group or sulfonic group 
optionally protected by an alkyl {e.g., lower (C^) alkyl, 
etc.} or acyl {e.g., lower (C^) alkanoyl, optionally substi- 
tuted benzoyl, etc.} group]. For example, the following 
25 substituenls are listed: — GOOH and its salts, — COOMe, 
— COOEt, — COOtBu, _c00Pri 

pivaloyloxymetboxycarbooyl, 

1- (cyclobexyloxycarbonyloxy)ethoxycarbonyl, (5-methyl- 

2- oxo-l,3-dioxolane-4-yl)metboxycarbonyl, 
30 accioxymeihoxycarbonyl, propionyloxymethoxycarbonyl, 

n-butylyloxymctboxycarbonyl, 
isobulylyloxymethoxycarbonyl, l-(etboxycarbonyloxy) 
etboxycarbonyl, l-(acetoxy)ctboxycarbonyI, 
l-(isobutylyloxy)ethoxycarbooyl, 
35cyclohexylcarbonyloxymetboxycarbonyl, 
benzoyloxymethoxycarbonyl, cinnamiloxycarbonyl and 
cyclopentylcarbonyloxymethoxycarbonyl, etc. Furthermore, 
R 2 may be any of the groups actually or potentially capable 
of forming an anion (e.g., COO — or its derivatives, etc.) 



optionally substituted amino (e.g., amino, dimethylamino, 40 under biologic or physiologic conditions (e.g., oxidation or 



diethylamino, pipcridino, molphorino, etc.), halogen, lower 
(C,. e ,) alkoxyl, lower (C^) alkylthio or optionally substi- 
tuted dioxolanyl (e.g., 5-roelbyi-2-oxo-13-dioxolane-4-yl, 
etc.) group, or the group represented by the formula 
— O— CH(R 6 )— OCOR 5 [wherein R 6 stands for H, a lower 45 
(Cj.e) straight chain or branched alkyl group (e.g., methyl, 
ethyl, o-propyl, isopropyl, n-butyl, isobutyl, "t-butyl, ■ 
n-pentyl, isopenlyl ncopentyl, etc.), a lower (C^J straight 
chain or branched alkenyl group or a lower (C^) cycloalkyl 



reduction induced by an enzyme present in the living body; 
in vivo reaction such as hydrolysis) or chemically. R 2 may 
also be a carboxyl group or its prodrug. R 2 may be a group 
capable of being biologically or chemically bioiransformed 
to an anion. 

Among the groups described as R 2 , preferable ones 
include carboxyl, esterified carboxyl (e.g.; methyl ester, 
ethyl ester or an ester formed by binding of a group 
represented by the above mentioned formula 



group (e.g., cyclopentyl, cyclohexyl, cycloheptyl, etc.); R 5 50 CH(R 6 ) — OCOR 5 to carbonyl) and optionally protected 
"~ ™ v * L L L ' 54 * tetrazolyl, carboaldehyde and hydroxy methyl. 

In general formula (I), ring A may have, in addition to the 
group represented by R 2 , another substituent, e.g., a halogen 
atom (e.g., F, CI, Br, etc.), cyano group, nilro group, lower 
55 (C,^) alkyl group, lower (C^) alkoxyl group, optionaUy 
substituted amino group {e.g., amino, N-lower (C^J alky- 
lamino (e.g., methylamino, etc.), N,N-dilower (C 2 . A ) alky- 
lamino (e.g., dimethylamino, etc.), N-arylamino (e.g., 
phenylamino, etc.), alicyclic amino (e.g., morpholino, 
60 pipcridino, piperazino, N-pbenylpiperazino, etc.), etc.}, a 
group represented by the formula — CO — D" [wherein D' 
stands for a hydroxyl group or a lower (C 1-4 ) alkoxyl group 
whose alkyl moiety may be substituted with a hydroxyl 
group, lower (Cj_<) alkoxyl group, lower {C^J alkanoyloxy 
65 (e.g., acetoxyl, pivaloyloxyl, etc.) or lower (C,_ 6 ) alkoxy- 
carbonyloxyl (e.g., roe thoxycarbooyloxy 1, 
ethoxycarbooyloxy, cyclohexyloxycarbonyloxy, etc.) 



stands for a lower (C 3 J straight chain or branched alkyl 
group (e.g., methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, sec-butyl, t-butyl, n-pentyl, isopentyl, neopentyl, 
etc.), a lower (C^J straight chain or branched alkenyl 
group, a lower (C^ 8 ) cycloalkyl group (e.g., cyclopentyl, 
cyclohexyl, cycloheptyl, etc.), a lower (C U J alkyl group 
substituted with C^ 8 cycloalkyl (e.g. cyclopentyl, 
cyclohexyl, cycloheptyl) or an optionally substituted aryl 
group such as phenyl group (e.g., benzyl, p-chlorobenzyl, 
phenetyl, cyclopentylmctbyl, cyclohexyl methyl, etc.), a 
lower (C-. 3 ) alkenyl group optiooally substituted with 
cycloalkyl or an optionally substituted aryl group such as 
phenyl (e.g., arm amy I, etc. having alkenyl moiety such as 
vinyl, propenyl, allyl and isopropenyl, etc.), an aryl group 
such as optionaUy substituted phenyl (e.g., phenyl, p-tolyl, 
oapbtyl, etc.), a lower (Cj.J straight chain or branched 
alkoxyl group (e.g., methoxyl, etboxyl, n-propoxyl, 
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group], or tetrazolyl, trifluorometbanesulfonamide, phos- 
phoric acid or sulfonic acid group which may be protected 
by tower (C,.«) alky] or acyl group (e.g., lower (C^) 
alkaooyl, optionally substituted benzoyl, etc.); among tbem, 
a lower (C lw4 ) alky! group and a halogen group are prefer- 
able. Of these substituents, one or two may simultaneously 
substitute for groups at available positions in the ring. 

Among the compounds represented by the above men- 
tioned formula (I), compounds represented by formula (ty 
are preferred: 
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(0 




[wherein ring A stands for a benzene ring which may have 
another 1 or 2 substituents in addition to the group repre- 
sented by R 2 ; R 1 stands for H or an optionally substituted 
lower (ClJ alkyl (preferably lower (CjJ alkyl); Y stands 
for 0, N(H) or S; R 2 is a group represented by the formula 
— CO — D" [wherein D" stands for bydroxyl group, or a 
lower (Cj_4) alkoxy whose alkyl moiety is optionally sub- 
stituted with bydroxyl group, amino, halogen, a lower (C^ 
alkanoyloxy (e.g. acctyloxy and pivaloyloxy, etc.), lower 
(C4. 7 ) cycloalkanoyloxy, lower (Cj.g) alkoxycarbonyloxy 



As the salt thereof; pharmaceutical! y acceptable salts are 
used, e.g., a salt with an inorganic base, organic base, 
inorganic acid, organic acid, or basic or acidic amino acid. 
Inorganic bases appropriate to form the salt include alkali 
s metals such as sodium or potassium, alkali earth metals such 
as calcium and magnesium or aluminum, and ammonia. 
Organic bases appropriate to form the salt include 
thmctbylamine, trietbylamine, pyridine, picoline, 
etbanolamine, dietanolamine, trietbaoolamine, 
to dicyclobexylamine, and N.N'-dibenzylethylenediamine. 
Inorganic acids appropriate to form the salt include hydro- 
chloric acid, bydroboric acid, nitric acid, sulfuric acid, and 
phosphoric acid. Organic acids appropriate to form the salt 
include formic add, acetic acid, irifluoroacetic acid, furaaric 
is acid, oxalic acid, tartaric acid, maleic acid, citric acid, 
succinic acid, malic acid, methanesulfonic acid, benzene- 
sulfonic acid, and p-tolucnesulfonic acid. Basic amino acids 
to form the salt include arginine, lysine and ornithine. Acidic 
amino acids to form the salt include aspartic acid and 
20 glutamic acid. 

As an active ingredient of the present invention, the 
compounds having angiotensin II antagonistic activity 
described in the Examples of Japan Provisional Publication 
No. 364171/1992 and EP520423 are preferred. The com- 
25 pounds represented by general formula (I) were, for 
instance, disclosed in Provisional Publication Nos. 9373/ 
1992 and 364171/1992, and EP520423, and can be manu- 
factured as described in these publications. 
As compounds having diuretic activity, while mention is 



(e.g. methoxycarbonyloxy, ethoxycarbonyloxy), lower 30 made of amiloride, chlorothiazide, hydrochloride, 



( C 3-7) cycloalkoxycarbonyloxy (e.g. 
cyclohexyloxycarbonyloxy) or a lower (Cj_ 4 ) alkoxy; R 3 
stands for a tetrazolyl, carboxyl group or groups represented 
by the formula, 



N 

-( 



wherein i stands for — 0 — or — S — ; stands for >C=*0, 
>C=S or >S (0) m ; and m stands for the integer 0, 1 or 2, 
which are optionally protected with optionally substituted 
lower (C,_«) alkyl (e.g. methyl, triphcnylmethyl, 
methoxymcthy 1, ace tyloxymethyl, 

methoxycarbonyloxymetbyl, etboxycarbonyloxymethyl, 
l-(cyclohexyloxycarbonyloxy) ethyl and 
pivaloyloxymethyl, etc.) or an acyl group (e.g. a lower C^j, 
alkanoyl and benzoyl, etc.); n is 1 or 2. 

In the formula (1% substitueots on the optionally substi- 
tuted lower alkyl for R 1 include a bydroxyl group, an amino 
group, halogen and a lower (C 3 ^) alkoxy group. 

In the formula (I'), ring A is a benzene ring which may 
have a substituent, in addition to the group R 2 , such as a 
halogen (e.g., F, CI, Br), lower (C^) alkyl, lower (C^) 
alkoxy, nitro, a group represented by the formula — CO — D', 
wherein D' represents a bydroxyl group or a lower (C,^) 
alkoxy whose alkyl moiety may be substituted with a 
bydroxyl group, lower (C,. 4 ) alkoxy, lower (C^J alkanoy- 
loxy (e.g., acetoxy, pivaloyloxy, etc.) or lower (C 3 . 6 ) alkoxy- 
carbonyloxy (e.g., methoxycarbonyloxy, 
ethoxycarbonyloxy, cyclohexyloxycarbonyloxy), or an 
amino which may be substituted with a lower (C^) alkyl 
(preferably a substituent such as a lower (C, _J alkyl or 
halogen). More preferably, A is a benzene ring which has no 
substituent^ in addition to the group represented by the 
formula R 2 . 



benzthiazidc, ticrynafen, acetazolamide, aminophylline, 
cyclotbiazide, trichloromethiazide, cyclopenibiazide, 
hydrochlorothiazide, mcthyclotbiazide, 
benzylhydrochlorotbiazide, penflulhiazide, ethiazide, 
35 hydroflumethiazide, polythiazide, clofenamide, 
chlorthalidone, cyclotbiazide, bcndroflumelbiazide, 
meticrane, tripamide, metbrazone; indapamide, 
quinethazone, furosemide, bumetanide, mefruside, 
azosemide, ethacrynic acid, sodium ethacrynate, piretanide, 
40 spironolactone, potassium canrenoate and triamterene, men- 
tion is also made of a mixiure of them or a combination of 
them. 

As compounds having calcium antagonistic activity, 
while mention is made of dilliazcm hydrochloride, terodiline 
hydrochloride, nicardipine hydrochloride, valnidipine 
hydrochloride, flunariziim hydrochloride, varapamyl 
hydrochloride, manidipine hydrochloride, cinnarizine, 
nisoldipine, nitrendipine, nifedipine, nilvadipine, felodipine, 
nildipinc, nimodipine, penidipine and-benidipine; mention 
is also made of a mixture of them or a combination of tbem. 

Tbe angiotensin II mediated diseases include 
hypertension, cardiac insufficiency, ischemic peripheral cir- 
culation disturbances, myocardial ischemia, vein 
insufficiency, progressive cardiac insufficiency after myo- 
cardial infarction, diabetic nephritides, nephritis, 
arteriosclerosis,, byperaldosteronism, dermatosclerosis, 
glomerulosclerosis, renal insufficiency, diseases of central 
nervous system, sensory disturbances including Alzheimer's 
disease, deficiency of memory, depression, amnesia and 
60 senile dementia, anxiety neurosis, catatonia or indisposition, 
glaucoma, intraocular high tension. 

The pharmaceutical composition of angiotensin 
Il-mediated diseases, whose effective components being a 
compound having angiotensin II antagonistic activity rep- 
65 resented by the formula (I) compound or a salt thereof and 
a compound having diuretic activity or a compound having 
calcium antagonistic activity, can be administered orally or 
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non-orally in the form of, for example, granules, powders, compound having angiotensin II antagonistic activity or a 
tablets, capsules, syrup, suppositories, injections, emulsions, salt thereof with a compound having diuretic activity or a 
elixir, suspensions or solutions, by mixing these effective compound having calcium antagonistic activity. This corn- 
components, individually or simultaneously, with pbarma- position serves to decrease the dosages of the individual 
ceuueaily acceptable carriers, excipicnts, binders, diluents 5 effective components, and, as a result, suppresses undesir- 
or the like. In the case of formulating the effective compo- able side effects observed in the case of administering the 
ncnis individually, while thus individually formulated agents respective compounds singly. 

can be administered in the form of their mixture prepared by Also, by incorporation of polymers of alkylene oxide into 
using, for example, a diluent when administered, the indi- a formulation comprising a compound having angiotensin II 
vidually formulated agents can also be administered sepa- io antagonistic activity represented by the formula (I), or a salt 
rately or simultaneously or with lime intervals to the one and thereof and a compound having diuretic activity or a corn- 
same subject. pound having calcium antagonistic activity, decomposition 
The pharmaceutical composition for angiotensin of the active components is remarkably suppressed to afford 
It-mediated diseases of the present invention can be forrau- a stable composition. 

lated in accordance with conventional procedures. In the 15 The above polymers of alkylene oxide may be evenly 
present specification, "non-orally" include subcutaneous admixed with the active components in preparation of 
injection, intravenous injection, intramuscular injections, pharmaceutical compositions for oral use so that more stable 
intraperitoneal injection or instillation. Injectable compositions are produced. Furthermore, among the poly- 
preparations, for example, sterile injectable aqueous suspen- mers of alkylene oxide, any one may be soluble or insoluble 
sions or oil suspensions can be prepared by known proce- 20 in water. 

dure in the fields concerned, using a suitable dispersant or As the polymer of alkylene oxide, use is made of those 

wetting agent and suspending agent. The sterile injections having a molecular weight of 1,000 to 10,000 (e.g. polyetb- 

may be in the slate of, for example, a solution or a ylene glycol 6000). Examples of the alkylene oxide include 

suspension, which is prepared with a non-toxic diluent ethylene oxide, propylene oxide, trimetbylene oxide and 

administrate non-orally, e.g. an aqueous solution, or with a 25 tetrabydrofuran (preferably ethylene oxide). 

solvent employable for sterile injection. Examples of usable The polymers of alkylene oxide may be used singly or as 

vehicles or acceptable solvents include water, Ringer's a mixture of two or more of them. 

solution and an isotonic aqueous saline solution. Further, a The polymers are added to the active components in a 

sterile non-volatile oil can usually be employed as solvent or solid or liquid state. 

suspending agent. 30 The method for preparing a pharmaceutical composition 

Any non-volatile oil and a fatty acid can be used for this using polymers of alkylene oxide is more conveniently 

purpose, which includes natural or synthetic or semi- applied to a solid composition (e.g., granules and tablets, 

synthcUc fatty acid oil or fatly acid, and is natural or preferably tablets) prepared by molding (e.g. granulation or 

synthetic or semi-synthetic mono- or di- or tri-glycerides. molding under elevated pressure). 

Rectal suppositories can be prepared by mixing the drug 35 Preparation of a solid composition is usually conducted 
with a suitable non- irritable vehicle, for example, cocoa by incorporating polymers of alkylene oxide into the active 
butler and polyethylene glycol, which is in the solid state at components, followed by subjecting the mixture io molding, 
ordinary temperatures, in the liquid state at temperatures in The incorporation is conducted by a method conventionally 
intestinal tubes and melts in rectum to release the drug. employed in ihe field of pharmaceutical preparations, for 
As a solid formulation for oral administration, mention is 40 example, mixing, massing, kneading, sieving and stirring, 
made of powders, granules, tablets, pills and capsules as For example, polymers of alkylene oxide are directly added 
referred to in the above. In such formulations as exemplified to the active components and to make a mixture (addition in 
above, ihe active component compounds can be mixed with powdery state), or a solvent is added to the mixture, fol- 
al least one additive, for example, sucrose, lactose, cellulose lowed by conventional granulating and drying, 
sugar, mannitol, maltilol, dextran, starch, agar, alginates, 45 Alternatively, polymers of alkylene oxide are dissolved in a 
chitins, chitosans, pectins, tragacanth gum, gum arabic, suitable solvent, then the solution is mixed with the active 
gelatins, collagens, casein, albumin, synthetic or semi- components, followed by conventional kneading, granulat- 
synthetic polymers or glycerides. These formulations can ing and drying (additioo in liquid state). Further, a liquid 
contain, as in conventional cases, further additives, for material containing. polymers of alkylene oxide and a liquid 
example, an inactive diluent, a lubricant such as magnesium 50 material containing the active components can be indepen- 
stearate, a preservative such as paraben or sorbic add, an dently sprayed onto a powdery material such as an excipient, 
anii-oxidanl such as ascorbic acid, a-locopherol or cysteine, followed by mixing the resultant material. In the case of 
a disintegrator, a binder, a thickening agent, a buffer, a "addition in liquid stale", any solvent which does not exert 
sweetener, a flavoring agent and a perfuming agent. Tablets undesirable influence on the active component, for example, 
and pills can further be prepared with enteric coating. 55 water, dimethylform amide, acetone, etbanol, propyl alcohol. 
Examples of liquid preparations for oral administration isopropyl alcohol, butyl alcohol, methylene chloride and 
include pharmaceuticaUy acceptable emulsions, syrups, trichloroethane, can be employed. After completing the 
elixirs, suspensions and solutions, which may contain an blending, the material is subjected to a conventional mold- 
inactive diluent, for example, water, which is conventionally ing process under elevated pressure to prepare tablets con- 
employed in the field concerned. 60 taining the active components. The molding under elevated 
The pharmaceutical composition of this invention against pressure means that a material is compressed under elevated 
angiotensin II-mediaied diseases are less toxic, which is pressure into a desired form, and it refers io, most generally, 
used as a medicine for animals, especially mammals (e.g. labletiing. Incorporation or polymers of alkylene oxide as 
human being, dog, rabbit, mouse, etc.), can be advanta- described above serves to minimize crystalline disorder 
geously used for angiotensin Il-npediatcd diseases. 65 possibly caused io the steps of kneading, granulating and 
The pharmaceutical composition of this invention for molding under elevated pressure and is considered to further 
angiotensin II-mediatcd diseases formulated by combining a serve advantageously to improve the moldabilily and to 
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lower tbc pressure to be elevated. In the method of preparing 
the composition, a variety of additives to be employed for 
solid compositions can be added in an adequate step. These 
additives are exemplified by excipients such as crystalline 
cellulose (e.g. Avicel PH 101 (manufactured by Asahi 5 
Chemical Industry Co., Ltd.), carboxymethyl cellulose 
calcium, corn starch, wheat starch, lactose, sucrose, glucose, 
calcium sulfate, calcium phosphate or sodium chloride, 
binders such as gum arabic, gelatin, methyl cellulose, poly- 
vinyl pyrrolidone, bydroxypropyl cellulose (hereinafter 10 
sometimes abbreviated as HPQ or bydroxypropylmetbyl 
cellulose, lubricants such as magnesium stearaie, talc, syn- 
thetic aluminum sOicate, sodium lauryl sulfate, boric acid, 
magnesium oxide or paraffin, colorants, flavoring agents, 
odor-improving agents, etc. Furthermore, the composition is 
may be prepared into coated tablets as well. 

The coaling process may be accomplished by a known 
method. Use is made of conventional coating agents (e.g., 
bydroxy-propylmctbyl cellulose, bydroxypropyl cellulose, 
methyl cellulose and polyvinyl pyrrolidone). Polyethylene 20 
glycol 6000, polysorbale, titanium oxide and pigments such 
as red iron oxide are used as auxiliary agents for coatings. 

In the stabilized pharmaceutical composition for oral use 
prepared by admixing polymers of alkylene oxide with the 
active components, the amount of the polymers is 0.005 to 25 
0.15 weight, preferably 0.01 to 0.1 weight, preferably 0.02 
to 0.05 weight per 1 weight of the composition. 

The dose of a specific patient is dependent on the age, 
body weight, general health conditions, sex, diet, dose 
interval, administration routes, excretion rale, combinations 30 
of drugs and conditions of the diseases treated, while taking 
these and other necessary factors into consideration. 

Typical daily doses of the compositions having various 
combinations of a compound represented by the formula (I) 
or a salt thereof and a compound having diuretic activity or 35 
a compound having calcium antagonistic activity are within 
the range of from about Vx> of the minimal recommendable 
clinical dose to maximal recommendable dose in the case of 
practical administration of these compounds individually. 

For example, a compound represented by the formula (I) 40 
having an angiotensin II antagonistic activity to be admin- 
istered at a dose of about 0.01 to 150 mg/patient/day can be 
administered at a dose of about 0.0002 to 150 mg)paticnt/ 
day, preferably 0.001 to 60 mg/patient/day, more preferably 
0.01 to 20 mg/patient/day by combining with the following 45 
daily doses of the following compounds: trichloromethiaz- 
ide (1 to 8 mg), cyclopenthiazide (0.25 to 1 mg), cyclothiaz- 
idc (1 to 2 mg), chlorothiazide (500 to 1000 mg), bendrof- 
lumethiazide (2 to 10 mg), hydrochlorothiazide (5 to 200 
mg), metbyclothiazide (2.5 to 5 mg), bcnzylhydrochlorothi- so 
azide (4 to 16 mg), penfluthiazide (1.5 to 7.5 mg), ethiazide 
(2.5 to 10 mg), hydroflumethiazide (10 to 200 mg), poly- 
thiazide (0.25 to 4 mg), meticrane (150 to 300 mg), chlo- 
rothalidone (50 to 200 mg), tripamide (15 to 30 mg), 
metbrazone (2-5 to 5 mg), indapamide (0.5 to 2 mg), 55 
quinelhazone (25 to 150 mg), clofenamide (50 to 400 mg), 
furosemide (20 to 500 mg), bumctanide (0.5 to 2 mg), 
mefruside (1.25 to 50 mg), diltiazem hydrochloride (10 lb 
200 mg), nicardipine hydrochloride (3 to 40 mg), valnid- 
ipine hydrochloride (2 to 15 mg), flunarizine hydrochloride 60 
(2 to 10 mg), verapamil hydrochloride (2 to 80 mg), mani- 
dipine hydrochloride (2 to 20 mg), cinoarizine (10 to 50 mg), 
nisoldipine (2 to 10 mg), nitrendipine (2 to 10 mg), nife- 
dipine (3 to 40 mg), nilvadipine (1 to 8 mg), or benidipine 
(2 to 8 mg). Needless to say, while these dosage ranges can 65 
be adjusted by a necessary unit base for dividing a daily 
dose, as described above, such doses are decided depending 
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on the diseases to be treated, conditions of such diseases, the 
age, body weight, general health conditions, sex, diet of the 
patient then treated, dose intervals, administration routes, 
excretion rate, and combinations of drugs, while taking these 
and other necessary factors into consideration. 

The desired unit dose of the composition of this invention 
is administered once or twice daily (preferably once). 

For example, the unit dose composition contains about 
0.0002 to 150 mg, preferably 0.001 to 60 mg, more prefer- 
ably 0.01 to 20 mg of a compound represented by the 
formula (I) by combining with the following amount of the 
following compound: Irichloromethiazide (1 to 8 mg), 
cyclopenthiazide (0.25 to 1 mg), cyclotbiazide (1 to 2 mg), 
chlorothiazide (500 to 1000 mg), bendroflumethi azide (2 to 
10 mg), hydrochlorothiazide (5 to 200 mg), metbyclothiaz- 
ide (2 J to 5 mg), benzylhydrochloro thiazide (4 to 16 mg), 
penfluthiazide (1.5 to 7.5 mg), ethiazide (25 to 10 mg), 
hydroflumethiazide (10 to 200 mg), polytbiazide (0.25 to 4 
mg), meticrane (150 to 300 mg), chlorothalidone (50 to 200 
m s)> tripamide (15 to 30 mg), metbrazone (IS to 5 mg), 
indapamide (0.5 to 2 mg), quinelhazone (25 to 150 mg), 
clofenamide (50 to 400 mg), furosemide (20 to 500 mg), 
bumctanide (0.5 to 2 mg), mefruside (1.25 to 50 mg), 
diltiazem hydrochloride (10 to 200 mg), nicardipine hydro- 
chloride (3 to 40 mg),' valoidipine hydrochloride (2 to 15 
mg), flunarizine hydrochloride (2 to 10 mg), verapamil 
hydrochloride (2 to 80 mg), manidipine hydrochloride (2 to 
20 mg), cinnarizine (10 to 50 mg), nisoldipine (2 to 10 mg), 
nitrendipine (2 to 10 mg), nifedipine (3 to 40 mg), nilvad- 
ipine (1 to 8 mg), or benidipine (2 to 8 mg). 

The composition of this invention as described above is 
advantageously carried out in combination with hydrochlo- 
rothiazide. The amount of hydrochlorothiazide present in a 
dosage unit is from about 5 mg to 200 mg, preferably 5 mg 
to 100 mg, more preferably 5 to 50 mg. 

By the following test examples and working examples, 
the present invention will be illustrated in more detail, and 
they should not be construed as limiting the invention 
thereto. 

The physiological activities of the composition compris- 
ing a compound having angiotensin II antagonistic activity 
or a salt thereof and a compound having diuretic activity or 
a compound having calcium antagonistic activity are 
described by the following test examples. 

TEST EXAMPLE 1 
Antihypertensive Activity in Spontaneously Hypertensive 
Rats (SHR) by the Co-Administration with a Diuretic Drug 
Compound 1: (*)-l-(cyclohexyloxycarbonyloxy)ctbyl 
2-ethoxy-l-[[2'-(lH-letrazol-5-yl)biphenyl-4-yl]methyl]- 
1 H-bcnzimidazole-7-carboxylaie 
HCT: hydrochlorothiazide 

Method: Male SHR of 20 week old were divided into 6 
groups (five animals in one group). The respective groups 
were administered orally with the compound 1 (0.1 or 1 
mg/kg,p.o.) or HCT (10 mg/kg, p.o.) alone or both drugs 
simultaneously once a day for two weeks. On the first, 7th 
and 14th day at 5 hr after the administration, blood pressure 
of each test animal was measured by the tail cuff method 
under unanestbesia. 

Results: As shown in Table 1. Single dose of HCT (10. 
mg/kg/day, p.o.) did not show antihypertensive action. The 
compound 1 (0.1 and 1 mg/kg/day) showed dose dependent 
antihypertensive action. Efficiency of the antihypertensive 
activity of the compound 1 was enhanced by its 
co-administration with HCT. The antihypertensive activity 
observed by tbe-combination of the compound 1 (0.1 
mg/kg) and HCT was stronger or substantially the same as 
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that observed by administering tbe compound 1 alooe (1 
mg/kg). This result shows that tbe combination of both drugs 
can decrease the dosages of the respective drugs. 

TABLE 1 

Antihypertensive activity by the combination 
of compound 1 and the diuretic drag in 



Test group (dosage) 


Before 


1 day 


1 week 


2 weeks 


mg/kg/day, p.o. 


admin. 


(blood pressure: mmHg) 


Control — 


183x2 


183x1 


179x2 


183 x 4 


HCT (10) 


186x3 


178x3 


177*3 


181 x 2 


Cpd. 1 (0.1) 


183x2 


161 x 5 


155x3 


362 x3 


Cpd. 1 (1) 


186x2 


153x5 


138*2 


335 x3 


HCT0O) ♦ Cpd. 1 (0.1) 


186x4 


137x5 


329x5 


339x3 


HCITIO) ♦ Cpd. 1 (1) 


187x2 


132 x 3 


106x5 


108x4 



Numerical values: average value* x standard error 
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30 



TEXT EXAMPLE 2 
Antihypertensive Activity in Spontaneously Hypertensive 
Rats (SHR) by the Co- Administration with a Calcium 
Antagonistic Drug 

Compound 1: (±)-l-(cyclohexyloxycarbonyloxy)ethyl 
a-etboxy-l-fP'-ClH-tetrazol-S-ylJbipbenyl-^yllmethyl]- 
lH^enzimidazole-7-carboxylate 
MDP: manidipine 

Method: Male SHR of 20 week old were divided into six 
groups (five animals per group). The respective groups were 
administered orally with ihe compound 1 (0.1 or 1 mg/kg, 
p.o.) or MDP (3 mg/kg, p.o.) alone or with a mixture of them 
once a day for two weeks. On tbe first, 7th and 14th day at 
5 br after tbe administration, blood pressure of each test 
animal was measured by tbe tail cuff method under unan- 
esthesia. 

Results: As shown in Table 2. Single administration of MDP 35 
(3 mg/kg/day, p.o.) showed apparent antihypertensive effect, 
and the compound 1 (0.1 and 1 mg/kg/day) performed dose 
dependent antihypertensive effect. The antihypertensive 
activity of tbe compound 1 was enhanced by tbe 
co- administration with MDP (3 mg/kg/day). The hypoten- 
sive activity observed by the co- administration of the com- 
pound 1 (0.1 mg/kg) with MDP was stronger or substantially 
the same as that observed by administering the compound 1 
alone (1 mg/kg). This result shows that simultaneous usage 
of both drugs can decrease in the dosages of tbe respective 
drugs. 

. TABLE 2 

Antihypertensive activity by the combination 
of compound 1 and tbe calcium antagonistic 
drug in spontaneously hypertensive rats 



HCT: hydrochlorothiazide 

Method: Male SHR of 20 week old were divided into 6 
groups (five animals in one group). The respective groups 
were administered orally with the compound 2 (0.1 or 1 
5 mg/kg,p.o.) or HCT (10 me/kg, p.o.) alone or both drugs 
simultaneously once a day tor two weeks. On the first, 7th 
and 14tb day at 5br after the administration, blood pressure 
of each test animal was measured by tbe tail cuff method 
under unanesibesia. 

Results: As shown in Table 3. Single dose of HCT (10 
30 mg/kg/day, p.o.) did not show antihypertensive action. The 
compound 2 (0.1 and 1 mg/kg/day) showed dose dependent 
antihypertensive action. Efficiency of the antihypertensive 
activity of tbe compound 2 was enhanced by its 
co-administration with HCT. The antihypertensive- activity 
15 observed by the combination of the compound 2 (0.1 mg/kg) 
and HCT was stronger or substantially tbe same as that, 
observed by administering the compound 2 alone (1 mg/kg). 
This result shows that the co-use of both drugs can decrease 
tbe dosages of tbe respective drugs. 



TABLE 3 



Antihypertensive activity by the combination 
of compound 3 and the diuretic drug in 



Test group (dosage) 


Before 


lday 


1 week 


2 weeks 


mg/kg/day, p.o. 


admin. 


(blood pressure: mmHg) 


Control — 


205x5 


200 1 5 


202 x 6 


206 x5 


HCT (30) 


206x5 


388 x5 


190x5 


395 x3 


Cpd. 2 (01) 


235 x 5 


387 x6 


382 x6 


393 x 8 


Cpd. 2 (1) 


239 x7 


175 x 5 


361 x4 


165x3 


HCT(10) ♦ Cpd. 2 (0.3) 


222 x 31 


173 x 5 


368 x5 


168x3 


HCT(10) ♦ Cpd 2 (1) 


221 x 6 


170 x4 


354x3 


142x5 



Numerical values: average values x standard enorfo - 7) 

As is apparent from these test examples, the composition 
comprising the compound having angiotensin II antagonistic 
activity or a salt thereof and tbe compound having diuretic 
activity or the compound having calcium antagonistic activ- 
ity enhances the action of the respective drug administered 
40 singly and can decrease the dosages of the respective drugs. 
As a result, suppression of the occurrence of undesirable 
side effects observed when these drugs are administered 
singly can be expected to a considerable extent. 



45 



Test group (dosage) 
mg/kg/day, p.o. 



Before 
admin. 



3 day 1 week 2 weeks 
(blood pressure: mmHg) 



WORKING EXAMPLE 

Formulation Examples 

The pharmaceutical composition of angiotensin 
II -mediated diseases, formulated by combination of a com- 
pound having angiotensin II antagonistic activity repre- 
sented by tbe formula (I) or a salt thereof and^ a compound 
having diuretic activity or a compound having calcium 
antagonistic activity, can be prepared by the prescriptions 
described as follows. 



Control 






388 x3 


184 x 2 


183 x 3 


179x1 


MDP 




(3) 


190 x 5 


157x2 


132x5 


136x7 


Cpd. 3 




(0.1) 


190 x 2 


157x2 


158 x 4 


360 * 4 


Cpd. 1 




0) 


196x3 


148 x 3 


131 x 13 


342 x 4. 


MDP(3) 


+ Cpd. 3 


(0-1) 


393 x 4 


330 x6 


128 x 6 


143 x5 


MDP(3) 


+ Cpd. 3 


0) 


392 x 3 


127 * 4 


114 * 4 


311 x3 



Numerical values: average values x standard error 

TEST EXAMPLE 3 
Antihypertensive Activity in Spontaneously Hypertensive 
Rats (SHR) by the Co-Adminisiration with a Diuretic Drug 
Compound 2: 2-ethoxy-l-[[2-(2,5-dihydro-5-oxo-l,2,4- 
oxadiazole-3-yl)biphenyl-4-yJ]methy]>l'H-benzimidazolc- 
7-carboxylic acid 



55 

3. Capsules 

(3) 2-ethoxy-l'[[2'-(lH-teUazol-5-yl)biphenyl-4yl] 
methvl}-lH~benzimidazole'7-cnrboxylic acid 

(2) hydrochlorothiazide 
60. (3) lactose 

(4) macrocrystalline cellulose 

(5) magnesium stcarale 



1 mg 

25 mg 
64 mg 
70 mg 
10 mg 

one capsule 180 mg 



65 (1), (2), (3), (4) and X A of (5) were mixed and then 
granulated. To the granules was added the remainder of (5), 
and the whole was filled into a gelatin capsule. 
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2. Tablets 



2-<tbory-3 41 2-(l -H-telrazol.5-yl)bipheny»- 
4-ylJmethyI} 1 H-beozimidazo!e-7*carbozylic 
acid 

hydrochlorothiazide 
lactose 

(4) com starch 

(5) polyehytcne glycol 

(6) bydroiypropyi cellulose 
cannellose calcium 
mogncijum stearate 



(1) 



(2) 
(3) 



(8) 



US 6,348,481 B2 



3 mg 



25 mg 
713 mg 
20 mg 
2.6 mg 30 

4 mg 
5.6 mg 
0.4 mg 
one lib lei 130 mg 



(1), (2), (3), (4), (5), % of (6), K of (7) aod 1/2 of (8) were 
mixed aod tbeo granulated. To the granules were added the 
remainders of (6), (7) and (8), followed by subjecting the 
mixture to compression molding. 
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remainders of (6), (7) and (8), followed by subjecting the 
mixture to compression molding. 



6. Injections 



(1) 



dtsodium 2-ctboxy-]-[l2'-OH-tetrazol-5- 
y0biphenyl-4-yl)m£thyl}-lH-c 
zole-7-ca rbaxyiate 
ruroscmide 
inositol 

benzyl alcohol 



1 mg 



20 mg 
89 mg 
20 mg 
130 mg 



(1), (2), (3) and (4) were dissolved in distilled water for 
injection to make the whole volume 2 ml, which is filled into 
an ampoule. The whole process was conducted under sterile 
conditions. 



3. t 






(3) 


disodium 2-meihyltbio-3-fl2-(lH-ieirazol-5. 


3 mg 




y l)bipheny)-4-yl Jmethy l>3 H-bcnzimida- 


25 




iole-7-carbaxylaie 


(2) 


furosemtde 


20 mg 


(3) 


inositol 


89 mg 


(4) 


benzyl alcohol 


20 mg 






one ampoule 130 mg 



(1), (2), (3) and (4) were dissolved in distilled water for 
injection to make the whole volume 2 ml, which was filled 
into an ampoule. The whole process was conducted under 
sterile conditions. 



7. Capsules 



(1) 2-butyl.3.|(2 , .(lH.leuazol.5.yl)bipheny|.4. 
yl]memyl>lH-benzimidazole-7-carboxylic acid 

(2) hydrochlorothiazide 

(3) lactose 

(4) macrocrystalline cellulose 

(5) magnesium stearate 



1 mg 

25 mg 
64 mg 
70 mg 
30 mg 

one capsule 180 mg 



30 



(1), (2), (3), (4) and Vi of (5) were mixed and then 
granulated. To the granules was added the remainder of (5), 
and the whole was filled into a gelatin capsule. 



4. Capsules 



0) 


(*>- J -(cydohexyloxycarbonyloxy)ethyl 


3 mg 40 




2«cthory-l-Q2-0H-telrazol-5-yl)btphenyl-4-yl] 




methyl]-lH-beiizimidazo]e-7<arbaxylate 




(2) 


hydrochlorothiazide 


25 mg 


(3) 


lactose 


64 mg 


(4) 


oiicrocrysialline cellulose 


70 mg 


(5) 


magnesium stearate 


10 mg - 
one capsule 180 mg 







8. Tablets 

(3) 2-bwyt-l.([2 , -(3H-tetiazol-5-yl)bipbenyl-4. 3 mg 
yl]methyi>3H-bcnzimtdazole-7<arboxylic acid 

(2) hydrochlorothiazide 25 mg 

(3) lactose 73.4 mg 

(4) cornstarch 20 mg 

(5) polyethylene glycol 2.6 mg 

(6) hydroxypropyl cellulose 4 mg 

(7) carmeltose calcium 5.6 mg 

(8) magnesium stearate 0.4 mg 

one cablet 330 mg 



(1), (2), (3), (4) and H of (5) were mixed and then 
granulated. To the granules was added the remainder of (5), 

and the whole formulation was filled into a gelatin capsule. 50 re maindere of*(6), (7)"and (8)/ foUowe^ ihe 

mixture to compression molding. 



(l) f (2). (3), (4), (5), y 3 of (6), V, of (7) and K of (8) were 
mixed and then granulated. To the granules were added the 



5. Tablets 



(1) 



(x> 1 - (cyclohexylozycarbonylcxy)eUiyl 
2-elhoxy-l-l[2 , -(3H-Ulrazol-5-yl)biphenyl^.yl] 
methyl}- lH-benzimidazole-7-carboxy late 

(2) hydrochlorothiazide 

(3) lactose 

(4) corn starch 

(5) polyethylene glycol 

(6) hydroxypropyl cellulose 

(7) cannellose calcium 

(8) magnesium stearate 



] mg 



55 9. Capsules 



(1), (2), (3), (4), (5), % of (6), V: of (7) and of (8) were 
mixed and then granulated. To the granules were added the 



65 



25*15 
73.4 mg 
20 mg 
2.6 mg 60 

4 mg 
5.6 mg 
0.4 mg 
one tablet 330 mg 



pivaloytozymethyl 2-butylO»{[2'-(3H- 
teuazol-5-yl)biphen>1-»-yl]methyl> 1 H- 
be nzim idazol- 7-carboxylate 
hyd rocbloroth iazide 
lactose 

microcrysiallioc cellulose 



3 mg 



25 mg 
64 mg 
70 mg 
10 mg 
; capsule 180 mg 



(1), (2), (3), (4) and X of (5) were mixed and then 
granulated. To the granules was added the remainder of (5), 
and the whole formulation was filled into a gelatin capsule. 
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•continued 



10. Capsules 



(1) 



(2) 
0) 
«) 
(5) 



(x)0<(cydohcxyloxycarbonyioxy)elhyl 2- 
cthoxy-1 -((2XlH-telrazo]-5-yl)bq}benyM- 
yljme'thyi> 1 H-beraimidazok-7-cajbaxy lace 
rnanidipiae hydrochloride 
lactose 

macrocrystalline cellulose 



(1), (2), (3), (4) and V4 of (5) were mixed and iheo 
granulated. To the granules was added the remainder of (5), 15 
and the whole was filled into a gelatine capsule. 



11. Tablets 



(1) (r>]-(cyclobc*ylojcycajboDyJoxy) ethyl 2- 
etho3iy-Hl2 , -(3H-letiBzol-5-yl)biphenyl-4- 
yljmclhyl)- 3 H -be nzimidazole- 7-carboxy late 
manidipine hydrochloride 
lactose 

(4) com starch 

(5) polyethylene glycol 

(6) bydroxypropyl cellulose 
cannellose calcium 
magnesium stearate 



<2) 
(3) 



(7) 
(8) 



2 mg 



2 mg 
93.4 mg 
20 mg 
2.6 mg 
4 mg 
5.6 mg 
0.4 mg 
one tablet 130 mg 



13. Tablet* 



2 mg 

2 mg 
2 mg 
96 mg 
70 mg 
30 mg 10 
one capsule 180 mg 



(7) 
(8) 



carmellose calcium 
magnesium stearate 



5.6 mg 
0.4 mg 
one tablet 130 mg 



(1). (2), (3), (4), (5), Y, of (6), % of (7) and V* of (8) were 
mixed and then granulated. To the granulates were added the 
remainders of (6), (7) and (8), followed by subjecting the 
mixture to compression molding. 



14. Capsules 
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(1) 2«thoxy-J.fl2 , -UHHctrazol-5- 
yl)biphcnyl-4.yl)metbyl>l H- 
benzimidazole-7-carboxylic acid 

(2) hydrochlorothiazide 

(3) lactose 

(4) micro crystalline cellulose 

(5) magnesium stearate 



4*12 mg 



6.25 mg 
64 mg 
70 mg 
10 mg 

one capsule 354.25-162.25 mg 



30 



(1), (2), (3), (4) and V* of (5) were mixed and then 
granulated. To the granules was added the remainder of (5), 
and the whole was filled into a gelatin capsule. 



(1), (2), (3), (4), (5), Yi of (6), % of (7) and tt of (8) were 
mixed and then granulated. To the granules were added the 
remainders of (6), (7) and (8), followed by subjecting the 3S 
mixture to compression molding. 



32. Tfablets 

(1) 2-ethoxy-l-{l2 , -(2^Klih>xJio-5-oxo- 3,2,4- 
oxadia2cHO-yl)biphenyM-yi3melhyi}-lH- 
benziinidazolc-7-carboxylic acid 

(2) hydrochlorothiazide 

(3) lactose 

(4) com starch 

(5) polyethylene glycol 



(6) 
CO 
(8) 



hydroxypropyl cellulose 
carmellose calcium 
magnesium stearate 



1 mg 

25 mg 
71.4 mg 
20 mg 45 
2.6 mg 
4 mg 
5.6 mg 
0.4 mg 
e tablet 330 mg 



15. Tablets 



(1) 



2-etboxy-l -{[2X3 H-tetraiol-5- 
yl)bipbenyl-4.yI]melhyl>lH- 
bcnzimidazole-7-carboxyHc acid 

(2) hydrochlorothiazide 

(3) lactose 

(4) com starch 

(5) polyethylene glycol 

(6) hydroxypropyl cellulose 

(7) carmellose calcium 

(8) magnesium stearate 



one tablet 



4-12 mg 



6.25 mg 
71.5 mg 
20 mg 
2.6 mg 
4 mg 
5.6 mg 
0.4 mg 
114J5-122J5 mg 



50 



(1), (2), (3), (4); (5), % of (6), Yy of (7) and V6 of (8) were . 
mixed and then granulated. To the granules were added the 
remainders of (6), (7) and (8), followed by subjecting the 
mixture to compression molding. 



(1), (2), (3), (4), (5), Yy of (6), Yy of (7) and Yi of (8) were 
mixed and then granulated. To the granules were added the 
remainders of (6), (7) and (8), followed by subjecting the 
mixiure to compression molding. 



13. Tablets 

(3) 2-etl»xy-l-U2''(2 f 5-dibydro-5-oxo-l^ f 4- 
oxadiazol-3- vl)bipheoyl-4-yi)mrthyl}l H- 
bciizimidazole-7<arboxyhc acid 

(2) manidipine hydrochloride 

(3) lactose 

(4) corn starch 



(5) 
(9 



polyethylene glycol 
hydroxypropyl cellulose 



2 mg 



2 mg 
93.4 mg 
20 mg 
2.6 mg 
4 mg 



16. Capsules 
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(1) (x>3-(cyclohexylaxvcarbony1> 
oxyphyl 2-etboxy-M[2'-(lH. 
lelrazol-5-yl)biphenyi -4-y]J 
methyl^3H-benzunidazole-7* 
carboxylatc 

(2) hydrochlorothiazide 

(3) lactose 

60 (4) micTocrysuUlicc cellulose 
(5) magnesium stearate 



one 



4-12 mg 



6.25 mg 
64 mg 
70 mg 
30 mg 

capsule 154_25~1 62.25 mg 



65 (1), (2), (3), (4) and V* of (5) were mixed and then 
granulated. To the granules was added the remainder of (5), 
and the whole was filled into a gelatin capsule. 
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